Cuticular hydrocarbons (CHCs) are long-chain fatty acids and their derivatives that protect insects from desiccation. They can also be important semiochemicals in insect reproduction. We used behavioural and chemical assays to examine the potential role of CHCs in sexual communication in a solitary burrowing bee, Amegilla dawsoni. Washing CHC blends from the cuticle of emerging virgin females made them unattractive to mate-searching males. Returning the CHC blends restored their attractiveness. Nesting females were unattractive to mate-searching males, whether they were washed or not. Chemical analysis identified significant differences between male and female CHC blends and between virgin female and nesting female blends. Some of these differences were due to specific compounds. Loss of attractiveness is unlikely to be due to antiaphrodisiac compounds delivered by males, because male-specific compounds were not found on nesting females, and because recently mated females with intact CHC blends were attractive to searching males. Nesting females could not be made attractive to searching males by removing their CHC blends. Adding virgin female CHC blends tended to improve attractiveness but the effect was weak, suggesting that some form of volatile compound may also be involved in signalling unreceptivity.
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The insect cuticle is coated with a cocktail of long-chain fatty acids and their derivatives whose primary role is the prevention of desiccation (Hadley 1980; Buckner 1993) . However, cuticular hydrocarbons (CHCs) have long been implicated as important semiochemicals in insect sex recognition and reproduction (Howard & Blomquist 1982) . For example, work on ants has shown that CHC profiles serve as signals of queen fecundity (reviewed in Hannonen et al. 2002) . In field crickets, Gryllus bimaculatus, there are differences in the CHC blends of males and females that facilitate sex recognition (Tregenza & Wedell 1997) and subtle genetically based variation in CHC blends may be involved in kin-based mating preferences in this species (Simmons 1990) . More recently, work on acridid grasshoppers and Drosophila has revealed sexual selection generated via female mating preferences on the CHC blends of males (Blows & Allan 1998; Blows 1999; Higgie et al. 2000; Hine et al. 2002) . Female preferences for CHC blends play an important role in the evolution of mate recognition and speciation (Blows 2002) . Chemical communication plays a central role in the reproductive biology of bees (Ayasse et al. 2001) . Newly emerging female bees produce a sex pheromone that attracts males and stimulates copulation (e.g. Gary 1962; Smith et al. 1985; Ayasse et al. 1999) . In some halictine bees, chemical signals reveal kinship and males use these signals to avoid mating with sisters (Smith 1983; Smith & Ayasse 1987) . After mating, female bees can become unattractive because of changes in their own olfactory cues (Engels & Engels 1988; Ayasse et al. 1999) or because of the administration of antiaphrodisiacs by copulating males (Frankie et al. 1980; Ayasse et al. 2001) .
For the most part, chemical signals in bees seem to be volatile products of the Dufour's gland or secretions of the mandibular or labial glands. However, recent studies of two species of bee, Osmia rufa and Andrena nigroaenea, suggest that CHCs may also function as short-range sex attractants and repellents (Schiestl & Ayasse 2000; Ayasse et al. 2001) . Ayasse et al. (2001) suggested that the type of chemical signal used may depend on breeding ecology;
